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@# IS B061- 68858 ®£r 

@* Bl BS6K 1986) 3JI28B 
@1985^3^28B@#B(US)®716975 
@1985$U0fl25B@#B(U S)®791308 
@1986^2J3 7 B@#B(U S)®828144 

7j"J*^*B, A'J7^-7 94708, 
>, -cta-f h Y^—a- 447 
TJ«y*^*H, * U -7*)i'—T 94602, 
K, o— *r T-<— a.— 3936 

■y^ y j&£*e, * y ^jj-j^t 91364, K9 v k 

fcJioC, 22322 
T i* !l #^3feH, * U 7*^-7 94606, ai^c >J -f tf 
;W 7K?7^ K^-f ^ 317370, 3 
T * »J #£*ffl, * !l 7^w=T 94805, *J 
K, t-f 'ft'fVXXHI-h 320 
T>y*^3feS, *'J7t**7 94709, 7u-f, 
77^X3 Xhy~h20281/2 
*-f;*g, 4002 tfju-, /(/>77^-^F7-fe 

124 



Jtr>J— /O^X -v 

y* 

^>y — t> v— — 

auv 'J-7t 



tt*fe»<Z>Sifc## ATCC 39698 



7>4* 
ATCC 39699 



ATCC 39700 „ ATCC CRL8756 



1 ^SX«-€-0)j!g^5^tfi:^Sc3Fnafa4 
(a) ^-y3f5t^u*^K^ , 7'f 9 % J@4g 



10 
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<b> uga^'^'f 

•tLT 

j: -5 trgfg<bh^ t fc#^7>^ zmm*xz> ~? 
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iz-?^x&m$mms.i± j to>m%wt~4 7>) 

4 giKbix^c)^^^: <fct>iiH]«*)jgu -e- 

5 fJM£-flm«S*^**E-r3 V (E-coli) 
DNAif? y j» E.n »J DNA# «J ^ 7 — t? I 
«>Klenow»f>^x T4DNA* ') * &£5£ 

mm&a>imm 1 a js<th*-t n*> 1 juke 
si i 7 mwrtifr i mizm&ojsmo 

9 «fflini*^5^v-^ •€:<D5'5fcagU:ffe 

^*v>3&tmb&mL % *Lx&m<ox&m* 



4 

mmm i 9 jjw>^-ra* 1 jg^isiK^ 
5 11 t&ia©i^b)atf<c)£4?* < t*>ioiHis«^- 

1 2 !5i5JB^£1£g?^#g&3c^i*DNA* »J .* 

20 <o^-rn*> 1 mizmmoyjjte* 

tlF*L&% < £ &1000 : 1 fl)^7-f7- : ffiMtfj 

1 2 ^an^-rna* 1 ^»wffitfeo>^rfe, 

15 1 4 ftnEBMKal&lftcllC 4itf £ 

1 5 ftrffi&Bfc**, J£liRNAXttJiiSUONA*£ 

1 6 flJIBRNAj^y'y-lr>^-t'-RNA-C*S^ 
1 7 1 SJgXtt 2®gjy_L<Z>«gg£^tr fc^ffl 

mmznz^gmmB&nz^^xo)* v ^ ? 9 

i:ti*TtS7"7-fv- 
35 18 S-^ffl^»^**^»^A"eifi5, 4$flF 

1 9 KrE^»S«l^DNA!K 9 9 — e-e * 
B^*0«H^1 7m\Z§S&<r>*V h 0 

2 0 4SI®CDMS ? 9 K h 9*X7x- 
40 h??^ ir^A,-rjfc*$#3*Sf*«ieffl3i 1 8 SIX 

ami 9JJirat£OT* , v ho 

21 i^yD-yitasiffl^tro^^'j 
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ir^-f tiff- 1 3(K:£ffc0>* V K 

tmm±e>mm&m 

lzi**5&mt^ ^*«=>nfcDNAXt±RNAK3?U;a» 

ie&«>t*iMe?!i€&jR'&L«>> grE^ta**^ 

F«aS^DNAX«RNAOf$/.cofii*'5:gC^T?* S 
m<S-T S J: -5 +t WStkilfe 4rfr*> tit fc (, \, 

*>tl£o W&£f$.0> 1 "5© 9 4 jTli 9 >m b>)x. 
«P8?^Sfc*>K?!W!;**i-£o 'J >mh 'jx^ 

-CO^&W> SA.t-7>i7^{;j; ^ Metfa. 
Engymol. 68#90ir C197949 Atf 3fcB*J§*S& 
4356270^lcre***l-Ct^-S.o St^rl^*±, V-e h 

So 

2o>* -i -fit 9 ^ti^jcxy^as 
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ttlzflftSivroS. £«>3B£ttE.L. 

tci: 9 Betfa.Epzymol.6 8^1Q9g (197930 \zm 

K> 9 V»2?Ji^7 L ^4>^-9zf 5c^u^Kco 

«>(7)||fflfl<DEr&-ctt^:^o TOt fc2?2?£B#®£ 
#<5t ^o ±»JRm**l£v * 9 =f 5? * u 

25 iXZ> 0 SSRM-fflt^^D-^v^o^T^ 
T.T = 7tX^CJt!J, 3 — ^ K - X :/ 'J > 
^ * vjKv h 9 — g>Molecular Qoning39Q— 401 
M (198250 lcfgmt-^**lT<.^o 
K-o tt*SfSI^^44ie988^XCF4403036^{r 

30 fcJB**lT^So 

*a^^4293652^tr|Ba? tlT fc* S4fttt<*> 

a-tso 

f§S^KW25^-*laIS-rs^t*«-C*So 
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mtmbm^izmfrLfr-sztix^te^timm is tm#f& i xwLW) 

(aj *»;rf5r^u*^ Ky^-f-5—ic«fc9> 25 z.^-emmis*iz> r -?u-*~ j fct.*-5fflfg 
— wu ^<D^iftE3«i^Kii©«?tr taiSfcrr- i/nre * ^ u * *■ t dna* * — t* © .t ? * 

(c) mm*nzii^x&j&.Ltc&mi&zmm£i.x iz£-?*o>m$frm*z>tzit>\z&kmz<tLZ><> -f? 
wts^-ffiics^fe sisters, -rs, Wx.ff, b w t -r *fiJ0<a?6JS 3 izm? l 



tit&ztiz^g&ms&iiiz^^xoy* viz? 
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-t?j sir r jBqiRs^j fc(.^nRttx — mm 

JSi5tt> ^o»JK^> K ? ^ ut— etc: «fc 58| 
RNA<^o-^>y$&sfi£j&i lU 



li"C*-3T 4> <£ <^DNAXWLRNA0!i;Uf * ? -t 
1 o<7>g|£ ^*?DNA-RNA<7Vx-f y K 

20 fix &Mti:m&®K»4>>S&fr % Wz-\i:±tL hDNA 

— ><b*n^DNA3Z.«RNA, Xti«B^ » 

S«St*SDNA3ittRNA^)ffig«*e>?§S 3 
t**T*^S„ DNAXfiRNAt±. fflz-lf^ =-7?- 
35 X g> «t *) Molecular aoning ^>280^ ^» 281 W 
(1982^) ^SSiS^nTt^S J: o ^aAtDgil: 
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iiM (tattoo a* 
wb3 n/^^fe^ mm Lxmu-r 5:t^r-§ 

9^0 1oCift{f, tTJL — * — «fc •? 

Tetrahed-ron Letters22^I859 - 1862H U: £S< 
34vO*Sa*K i?xf-^7*^7*n7?^ 25 

mz&mLxtkmznz* W2o©s^a 

TVStttt, jgijox^-y^t t 

itmmt Lxmmztizmizmzftmt&'j&mi)' 
-ess. saos^Tjiits 1 ~o0>mm$ij3&i 
isoxixifrioiQfrmixim-fzz, t*^tfo 



-*X'mt<»mzftm-rz>™z&m%mfcikmt 

*7W -e— ') ><7iz£ <Q CSH — 
Quantitative Biology g>43fr 6 63H (1978*p) lw 

isiBifeaFn, RecA ft as wu c^-r 

> ^ K J: 9 Aim. Fev. Genetics CD 1 6^405 6 437 
BEL, rn«_hl2LfciS*3^^i»J»5*ix ffi*t 

^irtaa»t^«9. s^z/vnxLxmvm: 

&M*ixxWm<r>ft*k % S. 

&mma>-&f&.mmm t l x^s^{seffl-r set** 
■5 "r t tfx-g *o j8«-en«»* l < «ph** 7 

1000 : lx -tL-cyy A0>OTlc-^-Oi«f^ 
7 -f ^— 5fc*«rM* f 10 G : 1 ) <r> 2 oco* 'J =f ? ^ 
u*?- K^v-f t~ ^7>JSI3Ftlfci&Sa^€f« 

r t zmM~t^$x*>*), &-?xm)m*m<»& 

S3 (ilS) <7)SJ:«9fcS«*^H&*lt-#-£c 
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y*zt * ') # 5f 9 U * * K= *) > BtT * S 7* * 
ig»r£#j90-l001C-C£j 1 t5>4»IO^x L < 
ffig^20-40*C * T'Ttf S„ r Lfcig^fel 

iG*ff^>-&So ckd^jskjswu £B*&*tt€ 

DNA* ') * 7—e£m&s*Mk LTffiiBtSt 

j- s ok^&'Scscds? * ^-^^ ^74- 

(DMSO) £#2ES-g\ XtifiK£35— 

5 -10^fi9(S<Z)DMSO £#£iF-li\ ?BS*35~ 
40X3 1 ^"5 3 if* So Jttf-f^EH^HLA 
DQ- o Xtt - J3 Sfi?© «* -5 *110£«;t St& 
S*f»r>T-t?*S«fconii:ffl]^o«^lz:tt x *r$b& 

^ferckl&t&.fc^o zcDSM<nti£><7)iuF&%m 

Mi** W*.MTE. a — 'J — DNA* 9^7 —If I % 
E-3- «J -DNA* »; ^ iro^uy — 
T4DNA* «; * 7— -tf^ fHs©A#T§ SDNA* 

^ S. 

s. 



s*u smft=f-zmk-t s« 

5 SKSJ£Lfc£frFT?KlS£iifT:**Sfc#K# 

^ -e _ 05-^3^^ 6 f?S?-£- £ 9 x *LT«& 
Momiatwf&o-cigfr L xfenmk £ ^dc-f So 

10 -p©^7 -f L fc^^$E53* ?> JS 

■oT^So 

mmm*mism&m&ztLX'&m%tzva>mn. 
w&'tz.t&x'Zz. &\z±*)mimz.asm-?z> 

s» *^<r>m+&izm%c>i$ffl£. 

So ^tltzJ: t). 2^M-7t^OW* 
fe. XtiabS^A^nfcSiox^-yywg&lrtfrL 

^mmzm^&~?mmmx'—m>nnmx*>&j5 
so &co^-f : ti\z.£-^x t>ff o z t&xz s„ 

«^-t^x-*sj:-5^ &m&m*Tvzr&\z 
m-&$mzimE.-r z>z.t &t&mx-*> *>„ 

55 -ff©J:7 %BXtt5H9:e-g«r *tscom» a? nfc« 

» « «7>atx ^ y ^t?m s«^tt. ftss&jji 
a-mmm «j ex rATP<*> j: -5 <c 

7 -f -v— xrfE.^ — — DNAtf* >; ^ 7 — if i co 
So ^iW^jiT^tio^totc^fiEffl-rst^ 
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A.S. * 1/ ^ £ K ^ 9 Biokhimiya 454S644- 10 £fi«*5 r S^®«J-i 

651M (1980%-) tt«>O^Sic«1»±ig«fl9^*S[U o£9ffl6»a> 

B&%a l ifeit>fr £> z>\~*> frfrfr & -#\ 

^^•s^si&dctQ-^^fie-r^LTSEC^its? si cs + 3 xa csd ©^FSiftts. 

-i/3^tJ*ifc^fl)-iSHT, RJ££. 20 tfCS-D ££j£U fiE-o-CIJ-'f ****KB«L 

CS + 5 ? AAAAAAAAAAXXXXXXXXXX(XXXXXXXX3C X 
CS~D S' TTTTTTTTTTYYYYYYYYYYGGGGGGQGGG S~ 

: GGGGGGGGGG 
-f^^-r—l : AAAAAAAAAA 

T?* 9, *> LCS^^tfDNA : 
.... zzzzzzzzzzzzzzzzAAAAAAAAAAXXXX»00(XX(XXXXXXXXX3zzz22ZZ2zzzzzzzz. . . . 

flTTTm 1 11 Y YYYYYYmOGOGGQGQGGzzzzzzzzzzzzzzzz. . . . 
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SKIS* 1 4TO<*>7 > *** «; * * u*?- K~ U >&<*>£_TTDNA# ') * 
#:grS£|SH GGGGGQOQQG ~7^-<^r~ 1 



zAAAAAAAAAAXXXXXXXXXXOXXXmXXizz2 



.... zzzzzzzzzzzzzzzzT 1111 rmTYYYYYYYYYYC 

^7-f^-2 AAAAAAAAAA ^WMJpI 

& 3T 

3- 5- 

zzzzzzzzzzzzzzzzl 1 1 1 1 II I nTnfYYYYYYYYGGGGGQGGGG 

5* _____ 3- 

• • ggggf||p m2AAAAAAAAA ^^ - - • 

3- 5- 

• - ^g^ggg~zzzzl J 1 1 1 1 1 ITlYYYYYYYYYYGGCGGOCXJGGzzzzzzzzzzzzzzzz. ... 

AAAAAMAAA»(XXXXXm(mXXXXXX^^ . . . 

•7^4^—2 ST AAAAAAAAAA — ► #SO*IpJ 

Lv v _^^zz^z^ijiijrirrimYYYYm{mmm; 5- 

#Sa>^|fiJ -< GGGGGGGGGG ET ^-f^-l 

|^^|||||pz^z^zAAAAAAW . . . 3T 

^^^-^—2 r AAAAAAAAAA : ftM<Djj\i>l 

^•^g^z—zzzzzzzzzTl 1 lil'lJI'lYYYYYYYYYYCXXXiGOGQGGz— zzzzzzz.... ^ 

--^ fffS GGQGGOQGQG S' T^-f^-l 

& AjU^AAAAAAXXXXXXXmCCOXXXXXTzzzzzzzzzzzzzzzz. . ^ 
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5" AAAAAAAAAAXXXXXXXXXXCCCCCCCCCC X 
3T . . . . zzzzzzzzzzzzzzzzzzz Til H nm yYYYYYYYYYOGGGQGGGGG 5' 

3T . . . . zzzzzzzzzzzzzzzzzzz TTTTTTTTl 1 y YYYYYYYYYGGQGQGGGGG ? 

5\...zzzzzzz2 



AAAAAAAAAAXXXXXXXXXXCOCCOCCXXXzzzzzzzzzzzzzzzz. . . 

Iff L < *tfc^O*J&&l 2 

zzzTTTm 1 1 1 1 YYYYYYYYYYCOGGGGQGOOzzzzzzzz^ z zzzzzz. . 

1 H I 11 1111 mYYYYYYYGGGOGGGGGG 5' 

AAAAAAAAAAXXXXXXXXXXC 



3T. 



<7>Km*<&*#^i0LTlSi£*ric#fc*So - 



OfrbnVH 9* 



mm 
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0 1 

1 i 


i 


0 


2 1 


2 


1 


3 1 


3 


4 


5 1 


5 


26 


10 1 


10 


1013 


15 1 


15 


32752 


20 1 


20 


1048555 


n 1 


n 


2°— n-1 



3=^-rSBHc:{£jre£*o 

iS^ w <D J: ■? tt 9 o — =■ 1/ fit'*- 9 9 — 
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-cwu ^ tfry.\±mtc-?izimm®.&zfv 4-*- ^ ro^ttr Hind ■ m w. k n 

<05 , 5K8(w*A3F *VCi£tg if ttfc^^jO 2 o<*> -csaagctt CAGTATCCGA— — " ^mfc^t Z> Z 

*#^*J^fc-«^^-trif A-#-*Z fcd*-e#x h OHLA DQ> DR*>L < *±DP- ct&Tf-B M 

5 t X ? 9 - - > / 3 <i 5, * tf H*oIIB»c-r*, 3I£*§<"!M «fc »5 JSt 

"CAGTATCCGA £ v* -5 mt&Kn Oly JiO S -f 5 > t5*L+£^<D 

Shi (ffliUf "CAGgATOCGA—" »/J^^ ftLfcfSS* ^<Z>-** *-KiM.So 

yjy-f XLM^*BBi&-rS^7>f^-CDig^« v-££MLXs£^tLfcDNAK**LT 

ttr»fs*>oTftt*t>„ miantn-tf* ? static ^ig-rr***-?**. ^<o^t?«x -a®?? 
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frKJI'iilt^T* ®«UCDDNAigE 
3*J4:tt#?&K;*:if ZOfi 

2-3fl)* 'J ^? ? u*f K^>f 

&<?>x?mtmn#]izmmx)-c*> \zmir 

3*U ttT^-f te*o>Xjfc&\zt$^ 
(b) -t <7)_hT ^ v -f "7 - S n 



fflz&QE-tzmmsz&i&m^tix^z) tz 
io>-\-&\zg:^-mmmkfr?- (ro-tn-t-n 

(e) 7.7- V 7id)0>±J&%}0>m 5 2007*7^7- 

<t 9&&+z&m<>>z*mti8m&]frmnmz 
— £ l t « m l * a* £ x ^ V ^"(a & x y- *y 

7"7 -< -^-<o3'*ss**swco— mm.^mo>mm 
o>mm<»&mtiEmizism$}-e*£^ t ^ 

mmiz&zsi&tfmtJEmizmK-eit*^* 

mm.*. ^m.co&mv>m-mw;£3& t mm^z^m 
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miz-fztubiz&matiZo maaiu 
nmimmw. &vi*zmm-c& 2>mma>&&&-& 
suns. < ^(.^sfcs*4t«ia3KJB*ffl^T^fioi^ 

IM^lfo^JiiM±:£&»c£5«*DNAe 

frVT*m.T®miZ&tH-tZ,Z fca*-C£So a— 9- 
Srt*E3lfti£ E &L «fc iJ^m-TS 

^llCiSg L T 'J > ^ t 5 
(polymorplic) fflm$H&V>&&.lZ J: 9tfeiiJ^-S 

-ftfc£TO»^tfe£Bti»»*ffi?ll£it*I 
U *ft£&3m^"-:/£{*M^nir-y*>^ 

^s^r^to^^DNA^^oswsigigu 

T-*t*f Lx *KH»'#SSl&*fT-9*** Z\<»m& 



& 3 g<otf^i:^ L *:Mfc:flt!0>SSttT-tex 

®mitmm(Dmiz$T&(D%mx. > ? n- e 

fcSSti. <0»r*ft*:E3^*ig*I-?£ 
20 >f * & tw <k ^ Biotechnology 3 ill008-1012K»- 

ftfa&mfiLO>iktii£®mizi- z&miz seg^-r 

m.st Cpoiymorphish) mmfanEi&Rvmvtft 
t% — $«tii <»*?m-r *pde i as 

K*>rt: «? M9i-e^ * ft rt=BB## 7 * ftT «^ S 
^•a-^^fflt^TjEmo/S - * o tr>DNA£* 

tfcL J: -5 tc L Tit® SftfcDNAa*gttaF*U 
50 t±> 2Wm°mfSL : £M'l^WA.Z1zit>lzi? jt* 

T» Slffi-TSo S^DdeIttDNA*ff«J«Sft 
/rDde I atfe-CgBS ^ 1 7'<jv?ttaz*9 9'* 

35 *9 9t— \±t*zi-7\,V 9*is*t>m*lZ>0>\z-{-ft 
^@*-C*S« g|€rgg<MifirfI<7>i^JBDl44- 

^»m«-c*s * 9 9 T-KM^KSfc^tnetv 
m 8 map -9n f>DNAoa«^ifii^5xa 

Sfc«)x IQ^^ft^DNAi ^^^JftfcT'o- 
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ftrrc* *1S>£o>DNAK^o>K#i>ttt*-c<*># 
^55 s?t\ *-f-bu ritaink Bf&f 

(Plasmodium) ^W3r&{*£^tr<, 

eife1^&o>§^ffio>*S8iJ*DNA'W y 9 y-f 
-If — 2/ 3 > l/^ffifflKo #IB^ L TC* £„ 



-Y-(CH«),-0-[(CH I ),0] y -CH 2 CHr-N- 



28 

fcSfettM. tf>i£ir JB KDNA /d-/5 Effctt 

£fgj ■? a, s nfc ^ o - y £ m -r s o t <=> 

^ * ^ tf DN A :/ a — T f S> > X ti t* * > 

\z & mm % tz & & l ti & 

(chromosenic) iz «fc 0 tfetfc * *t S 0 Z. OS 

—Rzfv— r^m^^-^^itLtim^iziskf 
zGmttm\zmm-rzo>\zmj£$iiz>mm3< t 
m&ztim-tz z. t**-e# 

H 

l 



<^ CCLTYMtx O, NHX«N-CHa x ti 



CH; 




CH, 



CH 8 



Biocm. Biophys. Acta. 697 ^ 1 - 51 (198250 

»^*cDDNA*iH»-rs<^ij:fami-s w t 



25 $mi$*DNA!k&i;:Jtg-en£tfetii-c#, 
<7><t o \zt>*mwzm&.-tzz. t zmm-t z>*>o> 

f£Sfcfcl 1 

5'CCTCGG<^COGTCACOCTGGATGCT3' 
S'GGAGCCGTGGCAGTGGGACCTACGAB' 
40 (AT0C*» ^> ^ £ n SpBR322W47^[S»Fbk 
iSiJKBfM-JLtr^^n*) *»:0>«fcd^P8gL 
tz 0 47^j^»rK-^^tfpBR32203Fok I ^fb^J 

S^fr^fieoXpBR322« Fok I T*m<b-T * ^1 t 
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13 J: SiStSLfco ttJflLfc:/?* 5'd 
CCXTTCGGCACCG) 3' t 5'd 

(AGCATCCAGGGTG) 3'T?*»K S#<D&ffi 
let SIBSIL*:, 25mM4> y y * A* 

^-h 'J ^A^fifcS&aSg (PH7.5) 33^^tC2433 

P BR32ZCDFok I Sgft«5, 22^- y * W?* * 
ATPx 22±y ^^co^^-^f S^CTP : 

fc 0 y — dna*»; t? KD^uy- 
-»f K-<7> 5 mfi * JS&iO iU £ fr o 

^iflLfco 125 e :3 *;m*>«-P m — 

5 CACAGGGCAGTAACG3' ^y^fv-A, X 

5"TTTGCTTCTGACACA3' ~f 5 -f ^-B 

t*^.— y — 2? t # xfe (Tetrahedron 
Letters2 2#1859-1862M (11981^) Kt£-?T^ 

**-*-SAM- 1 £ffiJBLT$!HfclL*:^?Uf-7 



l?f^A>f Kay •J^Vtp'CO*!* 

tjxKh y^Mb*>limc:l?»H-5s^ h+^h y 

20 Lfco 

*y j^+^y^jf K£K«&gfl:u 

t?**^ y ^ K*^*ffgSW>£g*55 

fg^PissiStfyr^y^rs p4»*k: 

SfflLfco 30*^ h/arC90£-©^tfii«r£fT 

* y dt-r***' y #3t * u**- Ko>j|fet#«- 
y 5t ^ t'*^ k*^— es.trr**p-ATP-c i »*p^ 

T45^Km^ci&lC^*tfc^ 14-20%COtK y T 
35 gLfc. ZC0^-rtt^m«SSS^-5 3t*rr? 
*x ^— L T * y rf^** y jK* ^ 
fflHPLC* v J*-* &&\Zl(S%T V y a - h 

n DNA® 

A h^SDNAOjftBi 
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h v-6lc«fc 9 ProcNat Acad 60mMg^^- h 'J ^ A x 30mM h 'J X-7tf 

Sci.g>72jg5966-5970HtrflBS£jFn^a^^fflO — hRt*10mMgfc&-7^*>>? A$^tfpH8-0<D 

* . 5 h - -fc^« h >;-*>4>A# 5 (C ACAGGGCACT AACG ) OEJflX lOOtfn* 

U CM2219cfc^Lfc) *»6iiliaiLfco * CD ^ 7 -f t - B(d 

B i7a->fbLfc^af>jtfe^c?>atfi£ (TTTGCTTCTGACACA) 0>ffi#|) 

iEgCDfl - fc'^afe^g>1.9kbc »Bam HIBf tf =r*^c7)^^-^i>ATP^ t ? ^-+>CTP> 

Jt £ 3 X 5 KpFClld* fe»«t L \ pBA322£OBam * ^GTPXlfTTP * &tt2si£ £ tO*. *:« 

HISBtfcKJf XL*: (y-<o> 4,0 Gene 9^287 JO Mfc_fc^Lfc. TIE<7>DNAfico 1 o*Hj^.fc 0 

-305M (i980^)) o &jm>mmtt7*' —zft^ wp&o>± t h ^sdnackxc: i > 

tf»2<Oi^y>, &20M >hal/, ^tftcig 0.1tT3*7K7>pBR328: HbS(gloffl) 

e^co5'c07 v ^ ^ (flanking) E#!£^tf ai If n * ;KDpBR328 : HbA/Mstfl CCSiS 

( a - :x £ g>CeIH5gl 157- 1174H)o ZWa— 15 IV) 

W±pBR328 : HbAt*f*»t ATCCS3 0.1t3t ^£D P BR328 : HbB/Mst H (SiE 

39698^i:LT1984^5^25Htc$ieaFtlfco V) 

p-?ne^<K>m&fti^nm*i±Lm&&<»tt ^^dnaceisvi) 

!E-rS1.9kb<D Bam HlBfM-tt3>t. $ KpF12*»^ ^£n£&^£100TJ-e43-|§fl]*fct, 2&m 

fi-mZtU llOlCJ'n-^fbJiDt. CCO^ 20 T^g* T^Sfl U -t<D^E.3 - 'J -DNAtf 'J 

a->ttpBR328: Hbst^fJ*t4>nx ATCCSS * v— Mv> * \s J — KfirO 41|M&£^*r In* £ 

39699^ £ LT1984^5^25B«lt^nfco Jta^-fc. S-Ki&titlOfrl^m^ -tco^y^-f^ 

#fi*Uty7X5 K«E3- V-MM294 -* 3* 7 KX.tfDNA£lB;t, fln&U ^ 

(ATOCS39607^) ^JgK^JfeU *LT*#J6-e- *PU tf'J*?— t*£iD;U * LT^lS* 

Ltofc„ 25 -f IKo<,*-Cttl9[Ek ElSn-VIK-o 

-tn-eno^fi**ioo*«-c* s p br328 : HbA o&-eis 9 ai sf titzKm 1 xtf n cor •> n - h 4 

£Pbr328 : Hbs$#3ttT?20*&coKfetn (—-a-— ^On'J'y h FH&3C90.089M h 'J Xfflgft 

> ^7 > hV<>f 7 ^tD 1 1 i> fcU6B#fa37 30 Jfi««jfc*P^ &5mMEDTAtpt\ 12%* »J T 

*C\ 150mMNaCU 12mMcOTris HC1G«7-5X 9 ') 5 K Y-/M^iJD^.fco rcoy/wS25sK^ 

12mMCOMga„ lmMOff-^X ^ h-^ h/a«, 4^S^^f&5^ @ffiJfit*fcLT« 

(DTT) aiT100*«/«I«)^^ifii?ST^y 5 > fgfSt'fnyli^U tLT% pH7.4T30% 

(BSA) ^-e^fliLfco 4)Jcfetitft^n ©7^7 5 h\ 3xSSPE, Sxf>^jvyJtXf 

PBR328 : HbA/Mst fl 3HTpBR328 : HbS/ 55 5%CO K^^JUfiSS?^- h 9 ^ 

5'd(TCXrTGAGGAGAAGTCTCXXXJTTACTGCCCTGTGGGGCAAG) 3* 

cO»«Ptf-7-s^aFnfc40taS^O)^KfrT?*fe53I <*>SIS1 u-^3«20Isl<7>lt«-9--f 

Lfc 0 ^2@t±> El&IXtFDfficoS^lSnfc^- 40 9JU&<?>4fi£<Z>&Ic;io>m-c2 > Z, 0 u — >4« 

itQ.1 e 3 ^co58^[S^c7)^M^-t£KM T?> -5" 5 tia-^P-^+^NTP&W) 

CO^^CO lo^ttiS^a-^fctaliBg-e* > V"-eT-v^^?nfc P BR322(-^--^ > ^ 
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*o * - > 3 tt* 20* W * K&EXcM&S! I ttiS 

5 -y- >f ^ ^4>KlS II £ Vicojfc5.0/i.£ fc: Jdffi 
0^-/^-f-r-5t;3*^*jQDX.*:o 4# 
®l(X>*C^;:il^!&L^©'vML*:. **X-?f*l. 3 tf n 
*7P<7>«-*T > -t***S'ATT\ a -"P-^* 
*^CTP> a-"P7 ? *#^GTPXl/«-"P- 
TTP, ^ir^4^.fe<7>^uy-BrK-51n^.fc„ 

«6oxj-c2o^sm^-rst^tifc, em-vi 

<D£lS?£W£, 0.089M h »J 
2SmMEDTA«p-Cl2%# OT^O^T Z Vf* 

So > i tt#»gu¥k u-> 2 i*kj£IU 

u— >3ttEi&fflx i — >4tt£l£IV2ltfi' — > 
>fc<<*£l£YI0>u— l/<nZZ\Z$>H jl — i? 

94jg&***fm*. mmo>p vdnae 

(-3* •? i' — > 2 £>pBR328 : HbA, 
— > 3 <7> P BR328 : HbS Slf U-> 5 W 
PBR328 : HbS/Mst H ), Mstfl K Sftj-fbtt 
PBR328: HbA^94^S*4fiB5U*T?tWBrL> -trft 

->4fc^*l*(.\, :nc^L» P BR328 : HbS 

2>* POOl tPC0 2 « 

«^ 3 



^7 -f ^-tt^SfisM 2<^flrc-Pis?;**ifc*>a> 

7?2>S« lJ)TOo^7A«)it KDNA-» 100 
5 tf =t * A- CD d 

(ACACAACTGTGTTCACTAGC) S-^lOOt: 
n * ;ucr> d (CAACTTCATCCACGTTCACC) 
JWTWJ: -5 *100/i.£CDigj£K:ig#;* *fc 0 
1.5mM£- 4r>tDy J ;*- + v- *) tfyt Vudtf KH 

10 

30mMfH7.9CD b 9 ^rtr- hgffijffi 
60mMBfcifc^-h 'J^A 
lOmMftlS-r ^* V A 

-tic7>Kl£a*25T;-C2#|@fT<.N *-<D&ta*k 
20 iSL*u 

ti/fie?0>9Ta<Z>HOJg«*fWrJt 
1.47 at h*^*^j£Lfco 
» 4 

25 t Kt^af >®g^cD*t;£fi 

fe^^<DMstnSgfe^^tf240iaS^a^|g>ig<6 
$ ^-f"t> COT 1 ^CDK^JH. Ncol. Hinf 

i si/Mstn sjiaasfe* #A,-c<.^So 

pH**&0-e^ 60mMftB>^ h V ^ A % 30mM h 
30 'J xrtf - hSlT10mMSHSv^S/«7AOS 
(0.1tr=r^E^KD P BR328: HhA£^tf) tw % 
100 tr n * to d 

(GGTTGGCXAATCTACTCCCAGG) ^ 7 -f 

35 100 bf 3 -=E CD d 

(TAACXTTTGATACCAACCTGCOC) 

^1000tfa*7i'CO7 ? *4r^ATPx 7***^CTP, 

ISfiLfco i§«i£100X3T-4^F^110«iLx 
7?2t>^*PL^ »;-dna*»; * 

? — tfco ^; -WrM- 4 iH&S^tf jftl/i^ €Jd 
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35 

UK nan** * i ) * y—eoy&m&V&f&fr 
£ * -Si*-* IsICft 9 ig L fc„ Kl£:iffi5.0^ 

«; vKXtf 4 JHftco ^ V -Writ ilDxfc. 

flg*§*a*io*i.0-cigsga*_tiEcoi§ 9 -e* *K 

l££10fl-|gjifr;*-£5o * 7 — eStttt60XJ 

h SNcoK Hinf IRl/Mstn-C^fbLx 1*18.3 
CO 0.089M > U X T -b — h IS ffi 
0-25mMEDTA I f , "C1296i# 'J T * »J 5 K^* 

> 1 ttfr^fig^ i— > 2 tt«<7>8iHb£#MD 
<CO t>tf> (f£ig<Z>240J&g*r\ U- > 3 tiNoo I 

Mstnt«k5^fb (149atf91*gg*rX fLtf 
- > 5 tA Hinf I IC J; <E> ft|<fb O44&tf96«*0 
*-h7:**^7 7Wt240$gg*f££&:cD 

5 

8Mb 

5* 

CTGACTCCTGAGGAGAAGTCTGCCGTTA 
CTGCCCTGTGGG3' 

<T>WM0> 9 2? tlfcDNA7*n — X* ('ai?^^ 
£igifc-r£) RS06* acfRS06t 3oOJgS*f^ 
5 X^v^LTt^S,, 

3'GACAGAGGTCACCTCTTCAGACGGCAA 
TGAGGGGACACGC5' 

cos^Jco^^/w* *x~Cfc x: ii< N y a y ? ^" ') ztT— 
RS10£, 3lffi0i)2(I) KffioT^JfcL 
*:„ t" p — x*RSQ6 «> t<05t3*^$, 
70mM h >j Xgf% GH7.6X 10mM MgCU, 



¥ 4-67960 

%&&:i&m&40ti£tp0> 41|Mi<DT4tf »J X * 

X*ti) XlFSOfcTa* jk&7 — "P— ATP(— -a- — 
>f K-a.-^l'Ttfs #J7200C»/S * 

5 ^) tg(ilJ*5:tl:J:f3 7^Lfc. ±§i 
£25mMEDTA-ei00*£^ tzlSfiti L, h U X - 
EDTA(TE) OOmM h 'J xftSIS, 

0-lmMEDTA, pH&O) fc<fc Q¥m<b$tlti'<'( 
**7V K$?<7> l mKDBio Gel P - 4 X tT 

20 3& 7 i>l?7-7f^ X £> ^ Molecular Cloning 
464-465M (I982*f0 KEftLTO SlfrzfcfcSEo 
T^SILfc. x-«7t'3n*:X*nr-x*MU h 'J X — 
fflJIfe-EDTACTBE) (89mM h V X x 

89mM«8gk 2J5mMEDTA> pH&3) tpl8%0># 

15 ')T9 »J ^7 5 (19 : 1 COT * *J n»T 5 

K : BlSt^-f **7 V K) Ji-e500vhr^X^St 

t»»L^ 0.2«t<7>TBg»}ffi«?^— 
20 lftd»»tr 4X3-C^tti2F-**:o RlS^^OTCA 

fcfc»tiitStt«*4^a/ 5 y*^-c*»K 

v^<^?*L^«.^RS107*o »y # ^ 'J =fT — 
«200 eat ;u/«ico^JgX-^ffl L fco 

^W^Jtw X?7h7-6 CD PNAS7 9#5966- 
5970H (1982^ Molt4^zo^,^-C> t=£e^>*jfe 
5^-77-f X £ CP Molecular Qoning2 80— 

281 h (1982^) izmmn-fimzmm l 

30 MoIt4, SC- 1 S^GK^^O »J t>M 

Mol t4( t -3. — T • 5 9 is b • -trJi, • 
h , GM2219C) (tiE^03-^nfc*> 
t'^>^T**^fl:cr)T«Bia*-C*^^ tit 
35 ATCCK19854P 3^190 \z^s£$ tltiSC- 1 « 

ebv t? s n b mm%> -e * s« 

GM2064(t jl— X-r> • 5 9 > h • ~tr7U- 
f^h'J-, GM2064) ttB&Jft— */nt>0) 

40 aew»a:i3c*gtt chpfh) k-^t****** 

\0%<7>*m)RMm Z ^RPMI - 1640«P izim 2 

tltlo 
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maa>1ffikMm*-*')-t- (AS) a»£<DCHl2 

db^fffco Z^^n,?*, (P PtocNatAcadSri. 5 
75^5553-5556M (197830 KrgE«S*t-C^S:£ 
S©^«ffifflLT> ±fc*««>Jll«y:"<St* 
€,^S^<7-f — zr- h&frfrbYS ADNA£PI 

UBBS*. 5 wdO) h 9 X — EDTA — NaCKTEN) 10 

mm m (m s <d iomM mj 7, a 8, 

lmMEDTA> lOmMNad) «£U:ff&S8L< k 02. 
wg/wloyfx*T4*—e* 0-5%C75SDSKpffiBU 

:f- h y *7 A £0.7Mfc j&Q ;U L X«B^K«9 £ 15 
^g-C" 1 - 2B»ma*4»t3Kfc 3 Lfc« *ffll&i&15¥ 
ig5^7aiy— yufc ^ao^A-A^ 1 : im&&) 

0.005«*/«U:: JO**:, 37X11? 1 B#fig?mb£*>:/c 

— S-fo«i{fiLx y-ji--ett»dF*fc. 

DNA^aSml^TEJgffiSKtC^S©*^ 260nm 25 

2v-f J'n^TAWy/ADNA^ lOmM h 
9 X @ m M CPH 7.5). 50mMNaa 30 
lOmMMsO** 150tT3^7K^EJiJ 
d (CACAGGGCACTAACG) <7> :/ 7 'f "V — A. 

d (CTTTGCTTCTGACACA) ©7"7^v-B 
£^ifSt£^SlOO^O)3«0&8t4»-C*i<gU 35 
*^>!t§fc£E& <*fc toftlOO/i^OffifcrCilEg L 

(2) mtzfuy £ifi^fc:30T!l::SL 2 #19 

YJ ADNAj&*7— — 'J £ 



<3) E.n — »J — DNA# 'J j* 7 —-tr I <F>9\s J — 

t^^ + ^ATP^ x^ + XTTP. y***is 
GTPS^TTP-t-n-t'tl 1 ±ye/u€£&2ffl 
03 mi& (lOmM GH7.5X 50mMNaCk 

lOmMMgCU** 2ttttnaM5**-*;*i"r h— A 

i30/i^-e*ofc 0 

:/a — :/fiZFDde I /Hinf I K J: L fc Y J 

25^-4 ?a'J7 h^OliliaFnfc^'y ADNA 

BBS L fc« 10-7 ^^ojyh* (I54ng0>y y 
ADNAfc^«>firit4@ft:*^tf) *1.5«X<0-r-f 
^D7a-i?ftAtl, * L T 20/i ^ OTE&ffi 
jfcfcJ:*>S&<^fi£30,£*tLfc. S*ft£i£?lil 
T-»SLT95X3-eiO»B3^ttL*:, ^^uSttrt: 
RS08^a - ^a02 e n *#*f 0.6MNaaiO^- 

^^nrn ^^wcupitx mvfrizm&L* m. 

%K56X50i»7*D 7 ? C8Lr 1 ^*^fc, 7 
'<^L-C«r^V^RS10^ r D*7 + ^5 r ^- 'J rf-e— 4 

fco 57-f?D'J-n ^CD60mMMgCU/0.156 

DNA S56X-C30^^^ib L *:<, UOor; 
h ;t-<7>Hinf I O0m(4^ - at— > ^7 > hV< 
^7 >0 *J0^ Hlc3053"f >^ju^<— h L 
Jto 4<i^i075mMEDTAt6*t^a> h 7 'V ^ 

0>Kl£2g^J (45nm<Dry ADNA) 77 

— SE2003&&4 1 03096* y r 9 y $ k©?- 

Y* (19 : 1, /<^5K) CMLfc, ' CDV 
^ i£ y a * 7 31 y — jv ■7n'—%mo>mifc&%$}o> 
&®*»^3.0c»l& < £-C*j300;iOw h X* 1 ^fP^^M 

^S*7<^r^J± 4 BK-70X3tf^fbX ^ 
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39 

w^tfcit (^9 a) 

^->AttMolt4DNA*^ u — lsB 
UtCH12£ % u->Cl±SC- 1 Xi/->btt 5 
GM2064£^vL-C<,*£„ Molt4MU J|ffllS^>t:9 2 

CAAT&0* CH12&, Iffll&^fcO lffi^t 1 

mmUft CAS) -C*»3> -t-LTSC- UilfflfiSS 10 

m.te?M£m*£-r CM2064tt/3-XWtS-:/ 

i305*#«EL (u-VAMBX Hmf I-gggg 

jnit, k y ^se^ 

*^CfDNAtc<Z>*^iE^-S (u-VBXtfC). 
B) tttttt3*JlU$atJlL*ir 'J 7£*t(>©f* 
A) Stf h V^-0>*«^filt^ilii«ailiitc*. 

ADNA5«V>-C«t»J)gLfT<.^ *t««?T-5ttfe 
6 

fyfe#J3tc£i5Lfc&fg£ffi<.^ 

ifWfM-^ dfert hDNA10^<f ^o^? Aj&»£20 
-*-f * ^T?18*f Lfco d o>20-y- -f * MfcC&dl * 
ftSllOttJttflfrtf-l*. JUt:c*-s?9 



40 

A t^-^o t*> A*teitf£^a» £ 0>L9kb 
P BR328, 500Ci/*^-C*?>#a -"P-ft 

+fNTP*5o*-y**>-fo, xcmi&fll3-e 

0>3OmM h X— T-fev 1 — h (PH7.9X 60mM 
fifcH^h 'JfA^ lOOmM^^XU-f h— ->u 
XtFlOmMS*^ 

*>Lfc. CW^?«*100XJ«c:LT2^-jD*fcL, 
25X5 K-C 1 L fco 3 — 'J - 

DNA* M7-Hfl SlP0.09*fi«>lsa e a 

JEKl^-f ^AOft, 10/f^<7)T 'J 3— h tJ & 
L l/i^^600mMEDTAlrfll]^fc o -t*l***t 
£> 90mM <D h y X u — h Slf 
25mMEDTA c K fB8JS~C14%0> # V T 9 *) n> 
75 Ky^JiTf24df^h/e«, 2.51^^1?^ 

ftx ^- £? «7 A ^ tDi 1^ U Jffi K20#g L , 

pmoles/10/x^=0.0lC( 1 +y) H -yN- IX 
Btar^<k-5 t-r^^*tt^ yd* 
a6i9-e*t#^sS5«a9 3 it>oi:'5:So 

§H*fe£H>JigLfco 10-9- >f ^^J=SIT^J*2 

T?H'^ ~f x ) 94 > 3 >£fr-^*:o HOifi 
S^JSR^E^I^ *<DQii£0>T y a- h 

^cDffa'&rilllfi®^ CCHinf I , Mnl K Mst 
Not I) ^ttlX-rHilllS^Lx 37*C-C15B$ 
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8 A efcODT^ -f -^-£{£<^ P BR3280>13Oig3£*t 

pBR328tpBR322<DS>!rOBrM- KfM-^glSg^Sr i^tt^i&0g7At|^ t<k 

CTTTGCTTCTGACACAACTGTGTTCACTAGC) RTF 
d (G03TCA(XACCAACnrCAT(XACXiTTCACC) 

7Ai|^ej:-Mc:gS|fc£*8«JigLpBR328<*>262 10 ffofc 0 

d (GGTTGGCCAATCTACTGCCAGG) *l/Y t:»A?*l5«t o <C*^^*0«!^-#-S 

Stf 

d (TGGTCTCCTTAAAOCTGTCTTG) 15 A Nru I -Cjg^fb L fc P BR322^tf 1007 A h 
C t t*/3 — ^afc*>S*f:fcae^a»iS>0>1.9kb i^y*^o7&6£^K-£ifejjfci-£j: 

<Z>l$AgB € ^tf 100 7iA ^C7)pBR328<7> o £ tttl *T.*-**ie?^$: 

Mst n m itfa £ ^ &<z>mm tLxm^ti ak9V d ccgcattaaagcttatcgatg) rzf 
^aM8Btl^filt-^ife«fT-3fc« d (taggcgtatcacgaggccct) 

KtiMstn tzjiV ^igwBfi s nti&^ mm 20 ©y?^-, *ft4?*Liow-y«A'«>#7*4-* 

■r^^E^rtfiS-CttWKf^few^^o^o S/NTP *. pH 8 <D 40mM h »J 20mM 
fcmLti-?? J-r—tefccDmOX'^ 240 MgCUx 5mMS?^xu-f h— 5«*/«l 

d (GGTTGGCCAATCTACTOCCAGG) fc 0 - <Z>iE^j£ lWCK L T HfrlSJnftU * 

Stf 25 m*PZ3,X!^ 0-5#RBHr*PU &Uz4Sm&0>?l, J 

d (TAACCTTGATACCAACCTGCCC) -WrM-t0.09mfe<75|!i«eo7^X7r ^-tf^ 

D 100731A h*^OpBR322<DNruIftHbgg£ la*, S^mfroib. JDl^ #£fc fStgj$ 

-*fie«L7:pBR322^6500«S»»fJt*^ 50 «Jfl>7 U 3- $ 496T ^fo-^^HCag 

d (TAGGCGTATCACGAGGCCCT) E.V B * =f * * K^v -fv-tL X9^<D 

d (CTTCCCCATCGGTGATGTCG) L 1t&L9U±mMWA t m&0>mm 

fco M©ff^ -f^'J^-f "t?— > 3> J±57X!-C15K35 d CCGCATTAAAGCTTATCGATG) 
d (AATTAATACXSACTCACTATAGGGAGATAGGCGTATCACGAGGCCCT) 

26*?P*^ KtepBR322Ktt??flEL*t\, 40 ^L^BrJt 2 f ^^SMtiltmfc., 

6<^>? 9v**J- KttT77*o*-*-<OKJU£^ T7yaqe-^— ttRNAe^«ISi&3F^-5fc<b 

-T4>0-e^ w*x£x pBR322a»£>tf>75*Sg*fK?!I T7# ■; * ^~-tf £ lOUeS^Brfr 
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^ay^mmLX^ pBR322*4>1000&g*H8rK- *D jjssctmmnm&i&v&Lti* <su * 

d (TAGGOGTATCACGAGGCCCT) d (TAGGCGT ATCACGAGGOCCT) &Tf 

d (CCAGCAAGACGTAGCCCAGC) * 5 

d (AATTAATACGACTCACTATAGGGAGATAGGCX5TATCACGAGGCCCT) 

^fiEfflLX1026«HT>T-«PiS!LA:o 2#@0>:7*7 *v 9 tr-?*> K^«i>3 ^Sfctf>»r hi£\z 
■f^-05267 9 v*+ KWtpBR322fctt??&H* (nested) t7 Hfcy^-f?-$ffifflfS r i: 

Zto-fn*:— 9-ii x pBR322^£tf>1000ISS*t £ - ^ a > ^ffigfift^ << X T * 

W?>tir»^LT#A**lfc, ^{*T-*S±t hDNAK**Ll\ 20-** 9 n><» 

Lr8t65tcMt5-/7>fv-^ ^33<D« 15 d ( ACAC AACTGTGTTCACT AGC) Si/ 

K*#t&*-S«U »J*rL ^5 * ^-O^^S d (CAACTTCATCCACGTTCACC) 

m±fSL®l : £±f&iZLtb2>t^-oZ. t^f®*-rs. ^^100^-y*^-ro<7)dNTP^x \0fSu£<r> 

mm&SS&llt-l >f h o£H£3=U;*Hi-&S&2<D 30mMh 60mMS*H- h 'J 

■fH-r—moWiQt LTVylS&lZ&ti-r. A» lOrnM^*-*^ fc— IK SOflOmMBtK 

&a>-tf--f *;w-et±, !^<©SX'<TLfcy7 20 T^j/'SrA^TMWOCT l#-fi8ft]*fcU 25X3 

4 !■> ^*5^it^^ %$^t£w K 1 &mT*fX* * LT 24LfftO — Iff ft t 

tnc < -w^Mt±i©«3Fn^ 0 :o<i^ -eco itc2&BH&aLfc. aimu 9uj — m. 

3iife« 10 -^fc. 

d (CAGACACCATGGTGCACCTGACTCCTG) Xtf 
d (CCCCACAGGGCAGTAACGGCAGACTTCTCC) 

m&oiomw < 9 n> t*« I0v£ «79a-h u — > 3 «^«JO^itSDNA**li*i<75iffi= 

±aBLfc=&5 s *#^NTP100^-y'*^t=&^' 55 Ddel tej: K>mm$tltzZ, fcfcttttt-fcJB13Lfcfc 
7 ^-200t=3 ^e^^^tf90^^0)grLc> h "J 0>bm\lEU&<DT 'J 3- h"C*S» t'-^ttt* 

y (FMCtD T*re-xr.«*:lniU m<bx-* SKfrrtfcDde I gBfe£^* u->5ti 
S?^A$ffi^xaKYhLfco te<D|f^DNA-et hDNA£g£&;L/cJattWLL 
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t mm*B.fco>T 0 3 - h X*> 5 (Dde I tt58Jg 

Lfc^->4<7>tm4>T 'J n- h-C*,5 (58^S 

^BLTt HDNAO 1 T-f ^5 Ai»^>05#3 
e-it^£f^*S58#gttBfffr£tfclb«fc 

«>k:tt, rasooooofgicrieig^-i z t&&WT-2> 
s» otitis r :t rf 5f ^ Kro id? 

5. $l©t«; httllOJSS*HKK-£igi|gU * 
1Q« £ tlfzGZm<P iz<% £ *u XffeO^-f ^-0> 

>r — £ {$-?-c*g*g-r s *&hu mtfn^— e» 

gD PNAS8 0#278M (198330 Rff UT ') — h<T> 
WA9B0f&4045H (1983*p) izSS&te tlX 2> \t 20 

mam 11 

rti, — gBa*-*Mi*s-ofcDNAfc\ 
x--»-T-A^LTe*f->^Lt4'- 35 
jt^-U>ft»S-4, 5'— 8-h ') jtl-JU-s'Vvls 

> l a»o jfe*fig«t-r * ^ t »- j: 9 mm- s 

-CCH a ) 2 -OC (CH*)«0 3r-CH»CH s NH- 



sfc+Ytt, O, NHXttN-CH<X xMtlj&> 
4>4£t?<D#. ^L-Cytt2*»4> 4^-CWjKt?* 

t- 2? ^ - m & 7 * x 7 r 9 - if m&w % m t * x . 

«3^J5!c-f-S3 td*Ti?So r>J 5^ if— 5^3 
\zm < B?f£* X 7 T * ~ If K J: <3 ft SSIS 

< ^ * £fifc-r s) »cs < fcfc« 

12 

s' - 

CTTCTGcagCAACTGTGTTCACTAGC 
-3XGH18) 

5' - CACaAgCTTCATOCAOGTTCACX: 
-3'(GH19) 

SMIffM- * * a — >ft L fr-oBffl&mt Z> fctotr 

S y v ^ "7 -GH18SITGH19 $ Bit! Lti^oy 
X*2>Za &$&=i K>ATGtc:ttT^y-v-f 
5J^*^.•C^r^So GH18ti. M2:fB«»%26ttjt 
*fO>* *)zJ*9U*+ FXfr^PimzPst I sett 

mtfo is l-^-rx-kQ* WSgtr Hind 

5— if I J: S#M^l6j*^-r ft HftTffl-ofcE 
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49 50 
mmAVfn— CCCACAGGGCAGTAACGGCAGACTTCTOC 

msm 2T-^g-<fc i o \zimmA<A\ifribwm tcaggagtcag -^-e *> s * y =f * 9 u 

^^ff-ofc^ St&£j£«3<*>14#<*> 1 l*Aas<DS[59ti^Lfco 7-f -M^-ttyTM^- 
<r> £ 98 ** x 5* - -f\/—7--i^imjf*9 t )——y? 
CTGACTCCTGAGGAGAAGTCTGCCGTAC MWU /i/-f-f V/i/f-^W/'J/ 
TGGOCTGTGGG— 3 , "C*S* »J rf? * U*?- if- a XBt*— ore* 

3 ><t>^ sie?s^*±^L timmmit^ tz„ i2om<» ? u t-^j -9 y r-^t-f 

ftT^Dde I K «fc 9 LT8 'J rf ^ -5 - ^<7>-£J&<7>90%) ijt-f^ 4 y 

^ti tWMM-? *> Z 7 ? -i ^-PC03(5'- 20 
ACACAACTGTGTTCACTAGC Slf 
PC04 (5' — (XACTTGCACCTACTTCAAC--3') 

X, lOmM MgCUx ImMDTTx lOOmM NaO 

5&»^«-6«iflE«ffi?ffi cms) fc«i&s?u Pist i iiiBsnfcefa*^w^-s^"7-^c*f^-s/3 

»^-tr> h 'J :3Vl0Satf£g-C®y£U 9 > 30 1206 X 100 =l-Z4%o 

U— ' A^^^AfT^ *>Pst I /Hind ^r^v-^tr^S/S — t*>jf AffiS^lT 

HT-^fb?n^-<^ ^— M13mplOw£7)0.3-^'f * 5^7-^©%= 15/1496 x 100=**J 1 9&, 

t£SB0>*££-ig£-&tt* * 'J - v > KW-<f X ^<Z> /7-? <75%=1206/'1496 x 100=80%o 
BRL*&A^#SE.a-y-#JM103^J£© 35 * ^UT-PCMt^J •?>) 9*4 XLtt^9 

tt» A. V jv h > iz «fc 5 Messing, J. Third ** :/v ^— PCMt^-i ~f «J y-f X^S * 
QgvghuKj Symposium on Macromolecules t 9 y 7—t£'7*7 — 9 0 

Recombinant DNA143 -153WtcSfe^tIT $UB^i?t2aif1^>#0r*fc 

mm^sm^^ ±4 0^74 jv9-^m^ t: 9 cla-lpcm^^ ^ 

5y7-^7*!)^f-J/3>KJ:Sx^'J ?&t£) <D:77-2?DNAa»£<J>LiH§SL fcDNA£ 
J»-* — £x /3-^at*Vlw^Sfi9^ EJ!la*5'- V»f )i M13 ^ o - > g> (DDNACDMst n 



— h 
Na 


— * 


*PA 
SB* 
L* 


*PA 
SB 3b 
15** 


0 

K*: 
SB- 


>»A 


1 


28 


25 


246 




1 


2 


29 


18 


222 




2 


3 


11 


26 


180 




0 


4 


24 


20 


192 




5 


5 


22 


27 


185 




5 


6 


39 


21 


181 




3 




158 


132 


1206 




15 
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m<tteft&&}*2a3tz&ttmft Mstn 

mitCO^ 2^>V>0-9~at:>ffl3z9n—l'te± 
J H t— £ 0>*f&&7C*>^>ti 2 9 o — 

\Z& L x ') 9 f — £ \Z J: 0 J.Mol.Biol l 13#237- 
5lH (I977*f0 Ul2«3nfc«Wi- i y^h7 

frofc— -y * hfyxu-J'a^LfcP-^ne 

K «fc *? 5*2F*Xfcl<MBa>l3 — f>I©tt^ o-> 
M13^**^^&3gifc£^Tffi^Jii^ 
L fco won 9 ^>tt/3 - t^^mtSffi^J t 

* nt <. * * « - ^o-evte? 1 c -c*-pfc 0 

fco -f^^-^—hU mi&ZntiDNAO? 

> ^ ? * — -cDjpx^^^ir-r s w t £ 

fco y/ACDffeCO-b^^^ h C7)i8«6<7>fc£>, 1% 

fco 

DNA« S^£HETl««t 5 r t * S L fc. 1 

* ^£/3 - fx* t-><D267««Wffr 

€JSOTfT"7*&, ZV>9n—^> 



$Ejas^-rs-t**-e^ ^khla-dq- a 

&tfDQ- 3 Se^O240i£»*f»r Jt * * a - > 

fco hla dq- a. rvdq-p m^r^m^r & 

fctooyv-f t— WU ^lbi^-^«7A-elfefeLfc 

20 D.R-/3 ^7^f -e— fcJfc-^T* ^n^WtEtS 
gfi<J^KMLTS*»^!RfMfi9-C*^fco Ht- 
HLADQ-o7"7-fv-tt, m^HLAeMOKr 

75 0>1 £^ A, "COfe, HLA DQ— a 

&I5DQ- /3 j&U^ 9o--^ 9&DMSOim&. 

l?SjB<o t # ^tf>*«i^e<?-e*ofc 0 

13 

3* * »✓ * ^ K* £> L T494JgS** <Z>TNFj©<5 
«PiSM-Sfctol-*&£teffl**:: fc*fll^t- 
&^b0^T l *5o 

ffiJS L fc "^-tt^i&ttl 2 Kg® L fc^ 

t<o-CJfe*o 

(TO10) r -CU 1 UU^CTACIXXX^GGTOCTCTrCAAQGOCCA- 
AGGCTraXXEACTATtntOCX^ 

(mil) g HXCAOmJlCf TC^CGC^a^GGAGGTTCA- 
OH IC'lltllUiiAQGAGATQGOGAAGaXXnTIAOGGTGTCG-y 

(LL09) y HXKXXX^TXXX^TGGATCTGAAAGATAACCAr 

GrranxxnaxAGCAGATcxxx^ACcnTir^ 

(LL12) g -^TXOGATAGATtmniATAamariTGA- 

qncAGOoocuiuiuuuuiuiu;! icxaxicAouuuurcng-3^ 

(TN08) S' -Ttn^GCAAAOCATt^GTTGAGCAOCAQCTOQl- 
GTGGCTlAGCCAGaJGGOCAA I UAXI I CCTGGOCAATOGCA-3 

(TN13) 5T ^ATACTTOGXXACATTCAOCrcAOOGCrGAGTT- 
GGTCACOCTIUnrAGCTOIAAGACCanaXn^ 

(LL07) ^ HXTTAA<amTO nCAGATC ATCITCTCAAAA- 
CT0GA(nX^CAAaxnUrAGOCCATGTTGTAGCAAACCATC-3' 

(TO14) 5T HXTOXATCCTrACAQGGCAATGACTCXIAAAGT- 
AGA0CJTC0CIAGACTDGGCAMGTOGAGATACTTQGGCA(^-3' 
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7 4 -7-Uj09a^LL12irtll^.fc o Tm^a * ^GTRSlFTTP ; 
^r-TN08&l/TN13trtD^.fco TIB^^d h £#/,-C<.>*o 

a) r TWO — ► 



^ TN11 



XXXXXXXXXX 



i 



b) r IJL09 



XXXXXXXXXX X TN11 



S' TN10 "XXXXXXXXXX 

J 5T LL12 

r LL09 " XXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXXX ^ TN11 

- ^fStfcS _ + 

y TWO -XXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXX- LL12 

LL09C05' tU.12CDST t 4>fflCDffi5>J<D*;&* 

5- LLCS ► XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXX 5T LLI2 

c) ET TNOS — * 

XXXXXXXXXXXXXXXXXXXXXXXXXXXX- 5T LL12 

5* LL09 + 




-T TN13 



? 1M» XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX-* ET TN13 
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d) X LL07 



^ TN08 



xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
+ 



-5T TN13 



xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 



r LL07 



(b)StT(c)t pi e +fa x * - a 



^ TN14 



XXXXXXXXXXXXXXXXXX)0O(XXXXXXXXXXXXXXXXXXX)0(XXXXXX>0O0<XXXXXX 



xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxwoaxxxxxxxxxxxxxxxxxxxm 

10 *K »«*Jfii^aifll-ff "5^ 



B' TO14 



IfflJSISSC- 1 <CTCC#0082) 1985^ 3 M 
20852* * •J-^VKflio'? *tT^ 
^t-^a — > K 7 ^12301 BrSE"*" 57> 'J * 
> • 9 -i • i] )\r ?~ — • U 9 is 3 1/ 
(ATCC) K ATTTgMr^f5CRL8756^ t L T 
MJtlfc, SC- ia>*Kti v ATcefc^fjf* 

^lctaEo-rfrh>nfc„ ATCCt oyfgLttiV&T. 

WA*#s4$§*asSsi22*xtf n-r £ s w<*> 

Oiir— A* C37 CFRU 14^t>4$lc8860G638lw|| 

uaia^^ifai^^T-c*^ L *: C t> £ 
sit LT<o&m&&K.-r* o*mmK&*m^x 



94merOT^tc:JS^-C*5o $2@(i, t h COSf 

1.9kb <T> Bam HI»rfi-£^*r^7:x 5 K 
(pBR328 : HbAt^^tLS) ^C^itlSlffi 

HU pBR328 : HbA> e>a>SM£* 
Jto^ASe^l-9kbBamHI»rn-€ ^^-T 5 :/ 
5^5 K (pBR328: HbStffR^S) 4MC#flE-*- 

5j-^5 7£^U pBR328: HbAT-ttl#*saFnS 
PBR328 : HbS-Cttit<i JtlW BTftPftURS 

25 ti*L&MstmzjL*)fflm$ti%i>*-2ti 9 »4S 

<7>94meiE^JOli^0>;fc4i>tf>* 'J 9— tf<Z>&S| 
30 So $5@(^ pBR328 : HbA*0>24OmerE?U 

*>?K - wfriT 'J 3— h**NcoI (W — >3)> 
Mstn (L — ^4) XtiHinf I (v — > 5) C 

0W\ DdelStfHinf I $0K.SB<4H*^ *> Z>JEf& 

40 1 4cfftttDA I §gfe (CTGAG) <D 

CCGACTC) ©ftSi^LTt^. mi 
m\U 40mer^n-^x j&^tcDde I Rfr C: tttr 
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-lf-^3>. JUFDdel fcHmf HzJlZM&M) 7^> htf>ig*I£^U :©fy-7 7^> 



2 3 4 5 bp 




R02 
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Rai 



2$«94-bpE?IJ 



TTTCC TTCTGACACA ACTCT6TTCA CTA6CAACCT 
AAAC6 AAGACT5T6T TSACACAAGT SATCGT7B6A 



Ncol Hlnfl Nstll 

V V v 

CAAACAGACA CCATCGTBCA CCTSACTCCT 6A6GA6AA6T m 

6TTTBTCTCT GG1AGCACGT 66ACT6AG6A CJCCTCTTCA 



C16CC6T1AC TSCCCTBTB 
GAC6GCAATG ACGG6ACAC 



t 



02 




RG.3 
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O 0*01 — — csi«m O 
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S « K 
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Ra6 

/ 

fiTACCAC6TB6ACTCA66/ttTCCTCTTCA6AWGCAATBACfi6SWACCCC6TTCCACTT 
CATBGTIttACCTCACTCCTCTl*ASAA^^ 

6 TACCACS TG6AC TGAGGACACC TC TTCAGACfiSCAATBACGGSACACCCCS TTC CAC TT 
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-GACTCC TGA6- 
-CTGA6GACTC- 



* GACTCC TGA6- 

CTGAGGACTC- 



I 



(a-mer) * GACTCC 

CTGAGGACT 



* £AC7CC 



I 



TGAG- 



TGAG- 



-CTGAGGACT 

na7 



Hlnfl -emit 



-6ACTCCTCTG- 
-CTCAGGACAC- 



7° n — A* 



* GACTCC TG G- 

CTGA66AC C- 

A 



► GACTCC TS G- 

CTGAGGAC C- 



(3n»r) 



*«7 -Of 



A 

ACTCCT6 6- 
CTGA GGAC C- 

FI08 * 



Mel -Cffiffc 



Mnfl-Ctfrft 
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FK3L9 
AS C O 
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